Fast disassembly of microtubules induced by Mg2+ or Ca2+.
The extent and rate of disassembly of microtubules induced by the addition of high concentrations of magnesium and calcium have been measured. At 25 degrees C, the rate constant for microtubule disassembly increases more than ten-fold on increasing [Mg2+] from 4.0 to 20 mM. The process is even more sensitive to [Ca2+], showing similar enhancement on increasing [Ca2+] from 0.5 to 8 mM. Electron microscopy indicates that the disassembly is an end-dependent process. Complete microtubule disassembly occurs at concentrations in excess of 10 and 2 mM for Mg2+ and Ca2+, respectively; this suggests the importance of binding to weak sites for both ions. The sensitivity to ionic composition explains the wide variations in the published values for k-, under varying conditions. The results indicate the potential range of microtubule disassembly rates which may be encountered under different conditions in vitro and in vivo. The highest values of k- (ca. 3000 s-1) would imply microtubule shortening rates in excess of 100 um per minute.